This project was carried out in the region south of Chesterfield Inlet, east of 96 0 longitude and north of 60
0
latitude, an area of approximately 40,000 square miles. The objectives of the project are to provide 1) an airphoto interpretative map of surficial materials on a general scale of 1: 125, 000. Field work in 1973 was designed to provide 1) ground observations of sufficient frequency to allow material types and properties to be assigned to map-units delineated on the photo maps; 2) ground observations in the vicinity of settlements to provide samples of terrain types in problem areas and to improve interpretation of terrain units that will be delineated on large scale settlement maps. The most intensive ground checking' was done by Boydell by 50 helicopter traverses along aerial photograph flight lines north of 62 0 15' latitude. Less intensive ground checking was done by Shilts using helicopter traverses over the terrain from 60 0 to 62 0 15'N. Over 500 samples of various sediment types were collected specifically for engineering tests and an additional 3,000 geochemical samples, collected for project 700014, will also be available for engineering tests. About 90 per cent of all samples were collected within a 50-mile radius of Kaminak Lake. Within that area most of the important terrain types (zones 4, 5, 6 and 7) are representeci (Fig. 1) ; zone 3 has been extensively sampled only during the settlement study of Eskimo Point. A mobile laboratory was operated at the Arctic Research and Training Centre (Rankin Inlet) to provide immediately available data on Atterberg Limits, pH, moisture content, and excess ice content of various types of unconsolidated sediments (see report, this volume).
Terrain Units
For convenience of description, the map-area has been divided into 8 zones that represent 8 distinct terrain conditions (Fig. 1) . These zones are generalized, and terrain characteristic of anyone zone may be a minor element of another zone, or one zone may grade into another. Boundaries of various zones have largely been generalized from the excellent series of ERTS images created during three orbits in June, July and August of 1973. Band MSS-7 is particularly useful for delineating large-scale terrain units, once sufficient ground observations have been made to characterize the unit.
A strong northwest-southeast to east-west grain has been imparted to most of the terrain by glacier flow from the Keewatin ice divide (see Lee, 1959) . In zones 1 and 2, ice flow appears to have been north to south, producing many east-west trending morainal features, and in zone 8 topographic trends correspond to bedrock structure. Ribbed and DeGeer moraine give Geo!. Surv. Can., Paper 74-1, Part A a strong, secondary northeast-southwest grain to much of the surface in zone 6 and in minor portions of zones 4, 5 and 7. Beach ridges produce a pronounced northeast-southwest grain in zone 3 where raised beaches are common and are generally parallel the modern marine strand.
The following paragraphs describe each of the terrain zones more fully with comments, where appropriate, about general terrain conditions that might affect access or have relation to possible terrain disturbance.
Zone 1 -The terrain in this zone is g'enerally hummocky till with numerous, oriented lakes and organic terrain overlying permafrost at <90 cm depth in the depressions between hills. The generally east-northeast -west-wouthwest trending ridges are probably ribbed moraine and/or crevasse fillings associated with a lobe of ice that flowed southerly, or at 70 to 90 degrees from the general ice-flow trend north of this zone (eastward). Geillini River, which bisects this zone, is severely disrupted by thermokarst features, indicating that significant amounts of ground ice, probably in the form of vertical wedges, underlie its wide alluvial plain. South of Geillini River, the moraine ridges and crevasse fillings are densely covered by boulders averaging 1 m or more in diameter. Marine reworking is relatively minor in this zone, compared to the terraced terrain farther north. It is the writers' opinion that any attempt at terrain utilization in this zone would encounter difficulties, and that north-south access at this latitude would be best accomplished through zone 3.
Zone 2 -This zone is mostly fluted till plain similar in most aspects to zone 4, except that the oriented elements are aligned north-northwest -south-southeast, an angle of 60 to 70 degrees to the alignment of elements in zone 4. Zones 1 and 2 reflect deposition from a glacial lobe that extended southward from the generally westward-retreating ice mass to the north. Similar discordant flow is recorded at this latitude west of the map-area by Lee (1959) who attributes southerly flow location at the southern end of the Keewatin ice divide.
Zone 3 -The coastal zone may be described as a sandy silt to gravelly sand plain with numerous low, sandy, subparallel raised beaches. The greatest thickness of marine sediment was observed in a 4-milelong series of bluffs along the north bank of Tha-anne River where over 15 m of grey, sandy, marine silt is exposed. Where major rivers cross the coastal zone their alluvium is typically bouldery and their deltas are extensive bouldery fans that extend out over sandy, pebbly tidal flats. Except for eskers and ice-contact deltas in the vicinity of Maguse River and Eskimo Point, the coastal zone is nearly devoid of glacial features. It is covered by scattered boulders and is fringed on the seaward side by boulder-strewn, pebbly mud tidal flats from 2 to 6 miles wide. It passes abruptly into zones 1, 2 and 4 at or near the 100-foot contour; this boundary is marked in several places by 20-to 50-foot-high escarpments that comprise the foreslopes of extensively reworked marine ice-contact deltas. (Many marine features in the map-area were deposited from glacier ice fronting the Tyrrell Sea (Lee, 1959) during marine inundation at maximum post-glacial isostatic depression. They have been subjected to a second cycle of marine, nearshore sedimentation-erosion as they were raised above sea level during isostatic rebound. )
The coastal plain is dotted with tens of thousands of small, unoriented, shallow lakes, many of which dry up in the summer. Most of the lakes freeze to the bottom in winter and they have a high organism and iron content in the summer, making their water only marginally fit for human requirements. In areas other than lakes, beaches, or rivers, the coastal zone is largely covered by various types of mosses, grasses and sedges that form a peristent insulating cover under which permafrost is only 15 to 90 cm deep at maximum thaw. The vegetation often takes the form of low, grassy ribs, subparallel to the present coast and confined to shallow depressions that are former or ephemeral lakes. The vegetation patterns in these areas, which comprise a significant proportion of the coastal zone, are reminiscent of "string" bogs. The portion of zone 3 extending for about 15 miles north of the north distributary of Maguse River delta is largely a sandy, gravelly plain nearly devoid of beaches or vegetation.
The coastal zone generally represents an environment that is inimical to permanent human habitation because of 1) very poor water supply; 2) lack of access to shipping; 3) shallow permafrost table; 4) insect population; and 5) foggy climate.
Zone 4 -Zone 4 is heavily covered by drift and can be characterized as a fluted or drumlinized till plain. Bedrock outcrops are prominent only in the northwestern portion, and are scattered or rare elsewhere. Prominent esker systems, starting at Carr Lake and west of Turquetil Lake, follow the Turquetil Lake-Maguse Lake, Maguse River drainage. Several eskers exist north and northeast of this system; eskers are rare in the rest of zone 4.
Zone 4 was completely submerged at the maximum extent of the Tyrrell Sea. As the land rebounded after glacial recession, all features in zone 4 were subjected temporarily to wave action in the nearshore environment. Thus, drumlins, eskers, and hills are commonly terraced or surrounded by beaches. Drumlins tend to be reworked into a bouldery lag deposit on their south or southwest-facing sides, a generalization that apparently may be applied to the entire maparea. This situation is probably related to prevailing wind directions in post-glacial time.
Till is the most prominent sediment in zone 4. It is sandy and pink to red north of Maguse Lake-Maguse River, becoming progressively more grey or tan to the south. Marine silty sand is an important but sporadically occurring sediment. It is probably most common at altitudes below 200 feet. Boulders are not an important surface component in this zone but do form a heavy cover in some small areas. Areas underlain by till and silty marine sediment have surfaces characterized by numerous 1-to 3-m-diameter mud boils and 30-to 50-m-wide solifluction stripes. Sediment containing more than 20 or 30 per cent silt and clay characteristically forms similar surface features in all parts of the map-area. Grassy or sphagnum peat forms a 20-to 100-cmthick cover over sand or sandy gravel in depressions between drumlins, on the flat plains adjacent to eskers, and along alluvial plains. As in all zones, the surfaces of these areas are cut by well-developed frost cracks and frost polygons and the depth of frost is roughly proportional to the thickness and type of organic cover. Black-brown sedge or grassy peats have maximum thaw depths of 25-40 cm, light brown spagnum "peats" thaw to 15-25 cm and, sand or gravel overlain by 15 cm or more of Ao horizon thaw to depths of 30 to 90 cm, depending on Ao thickness.
Lakes with long axes oriented in the direction of glacial flow and depths generally exceeding the maximum thickness of winter ice are numerous in this zone.
Zone 5 -Zone 5 includes areas that were not submerged in the Tyrrell Sea. Within the map-area they are isolated islands but the 96th meridian approximates marine limit, except in the vicinity of Baker Lake. Between Kaminak and Yathkyed lakes, the only area above marine limit examined, the terrain consists of monotonous till plains with weakly northwest-southeast-oriented hills and very little stratified sediment. Small areas of organic soil over sandy-gravelly alluvium occur in depressions but this type of terrain is not so common as below marine limit.
Marine limit is commonly marked by a 1-to 2-metre-high solifluction scarp where seasonally thawed, saturated till has flowed down over well-drained raised beach or nearshore sediments, dried out, and ceased flowing.
The surface of till plains above marine limit is easily differentiated from till plains below marine limit both on aerial photographs and from aircraft. Viewed from the air the summer vegetation appears uniformly dark green as opposed the dark and light-green mottling common below marine limit. The lighter hues below marine limit are caused by sedges, grasses, and mosses that grow in wet depressions that were filled with sand or sandy gravel during isostatic emergence from the sea. The darker hues are derived from dwarf trees and bushes that grow preferentially in moist areas around mud boils or between solifluction lobes.
Zone 6 -Zone 6 is a zone of marine terracing and reworking that has been subject to marine modification similar to that noted for Zone 4. Zone 6, however, is characterized by a distinctly different set of glacial features from zone 4; 1) Drumlinized till plains are rare; 2) Ribbed moraine is common in most depressions; 3) DeGeer moraine is present near the coast from Rankin Inlet to Dawson Inlet; 4) Eskers are numerous throughout the zone, and beaded eskers are particularly common; 5) Extensive portions of zone 6 are covered by dense mantles of large boulders. These boulders are in glacial trains that form northwestsoutheast trending bands 100's of feet to miles wide and 100's of feet to 10's of miles long; 6) Bedrock outcrop, is much more common in zone 6, particularly near the coast and near Banks and Quartzite lakes.
Zone 6 is generally difficult terrain to work in. The most difficult regions are the boulder fields that are associated with ribbed moraine. In extreme cases, boulder fields consist of angular to rounded boulders, 1 m or more in diameter, piled one upon another with no matrix and little vegetation. Boulders may be directly on bedrock or on unknown thicknesses of till or stratified sediment.
Abundant beaches and eskers provide conveniently located aggregate sources for most of zone 6. It must be remembered, however, that these deposits thaw to a maximum depth of only 1 to 2 m in summer and, if saturated, would have a frozen gravel core.
Major eskers would be the logical loci of northwestsoutheast transportation corridors in this zone but southerly or southwesterly trending access would be somewhat impeded by the northwest-southeast grain of glacial features.
Zone 7 -Zone 7 is outlined on the basis of the type of till that occurs within the zone. Proximity to "red beds" of the Dubawnt Group (Wright, 1967) causes the till to be red to maroon and to contain a significant amount of finely divided specular hematite and claysized particles. Its texture makes the till readily susceptible to the formation of mud boils. The characteristic appearance of the zone is that of a gently rolling, mud boil-covered till plain. Major areas of frostcracked marine or alluvial sediments occur near the northwest portion of Kaminak Lake. Outcrop is common in the Kaminak Lake-Carr Lake region, near Mackenzie Lake, and northwest of Kaminuriak Lake.
The zone is largely below marine limit so that beaches are common, but they are not as frequent as in zones 4 and 6. Eskers and other forms or stratified drift are rare and marine sediments are only prominent in isolated bedrock depreSSions and below 200 feet a. s. 1. in the Kaminak Lake basin.
Zone 7 appears to be relatively easily accessible terrain, but aggregate supplies are limited in their aerial distribution and the red till is unstable when dis-256 turbed during the thaw season. Mud boils in this zone are commonly covered by efflorescences of salts during dry periods in the summer and caribou herds may be preferentially attracted to the Kaminuriak Lake area by the easily available salt. Many mud boils in the Victory Lake-O'Neil Lake area were observed (in 1971 and 1973) to be completely covered by randomly oriented hoofprints, as would occur if an animal (s) was licking the muddy portion of the mud boil.
Zone 8 -Zone 8 is a zone of thin drift. Bedrock grain forms the major surface lineations and the only common unconsolidated deposits are marine silty clay, sandy silt, and beaches. The beaches contain abundant marine shells below 300 feet a. s. 1. Felsenmeer (areas of frost shattered bedrock) is common in this zone.
It should be noted that the zones described above have been defined tentatively and that conditions within zones may be very different, locally, from those described for the zone in this preliminary evaluation.
Tundra Fires
Tundra fires were numerous during the particularly dry summer of 1973. From the abundance of fires in the Baker Lake-Kaminak Lake areas, it is estimated that most of the map-area has been burned over at least once since the retreat of the glacier. The fires must have considerable influence on slope stability, particularly where they have burned away the deep vegetation surrounding mud boils. The removal of this organic support could cause increased slope activity in mud boils.
While most fires seem to have started by lightning, human activity was the cause of some. The extreme ease with which a summer fire may be started in this area of tundra desert was apparent to us in the summer of 1973, and fire with subsequent terrain disturbance should be regarded as a major hazard associated with human utilization of the area.
